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(57) [#fl=»*©fEffl] 

m&izisi-]r^m.i&^m^mziii^x. {i^fs.<thimm 

<D^n^\tS i 02t$tl. te<D^!Kt^HT i O2. A 1 
2O3, Zr02. I TO, Sn02Sfc:HMgF2W5*. 

5 0 0 nmTS.0, «iria«ilSl[1='0!|S[Sdn 0~9 0 nm 10 
Jt*tl : 1~1 : 1 0T$.SiltS:#mfr-5IS*«l 
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«^ <i: © (r j^fiK $ n;t ^ t ^ 1 1- 5 W^S 4 tB« 
[0 0 0 1 ] 

^-^tz\t.^7r^m^m\zmm-^n. mwimm(DmL^ii 
n-(>'^-h^m'^^-^ftu^WL^mwi:.\zmm-r^z. 
t.\zi:V)^^^n^^m.=f-m.^mzm-r^, 
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[0 0 0 2] 

[0 0 0 3] its. mmzwa^m0Si-r^:^mtLr 

0 0 8 i^iiffitrBS^snTv^^. dcoiiffitctettco:^ 
wtf'fc^i^ss^sso. i~o. <d iimdy^m.mm'i-^ 

[0 0 0 5] ^mm<r>^-7-^y^mz^-^n^'(m.'&^ 

W^=^\Z\%. Si02. Ti02> AI2O3, ZxOi(D'i^n. 

\\:m^<}:>%^=i-\zii'^x^mzn^ifiw^^nfzW.zfs. 

[0 0 0 6] ±fB:^fe-efj, x^n.mzx^\^tz%ifiz. 
a.»5ft* s t T €r .5 o 

[0 0 0 7] \^ti^\^n.ifi^. ±fS(75J;5tr. AW>y- 

■a- -St. S{b$:a6«]tbfc^E£<7)g:PgTt?S:^ST;»iAW > 

[0 0 0 81 l^tz. ±IB«cfc'5;aA*'f >^-:teJ;Utt»^a 
^^Srffll^Si. Jt£;;'7^i-®[S'JibT«?iS;5t/jN$(,^f-jie). 

ro^-g-Tfe^ «H©iai!l<D¥J^W:^ii5eMH2 0 0 nm 



(2) 

4 

[0 0 0 9] -mz. ±ti]aeh\t±mvti^oiz^mc 

a.ae>^*«r»-5^tdi-e#-5*^ #JCii5<gMAn 0 o~ 

5 0 0 nmSg[<7)ia£b«. AW7^CD&ft^i^J&, 

ia^<D*€:/'?-f yy-tm'^^itrzm-tm^mm-r^ 
[0 0 10] A<>y-tbTW«v'j'>--h* 

fflVV ^fe^-tbXT i O2. AI2O3, Zr02©<'^-f 
^CO«ja^tyN--f >5^-<i:Sr?g^$-B- 

[ooii]i^c. c<Dt^, ^!is!E^tbTeg*n 0 
20 0 nm&.±.<Dh<D^mm-t^t. m^^w^t-^it^tztboy 
^m. m^(DiimxWi.m.'f-(Dmm^ii^^tzib. 

[0 0 12] W&'ffi^UX^titz-n-y'^y 

ifmt:mm-t^zLt.\ziiKi. swi»ifc-^»«B&±<hVio 

bTSWttO««ffi©SW^$<Si*-rSI» (S»^l»lt 
U>X. *jfiT«VDT (Visual Display Terminal) 
[0 0 13] ±IBS«l»ll:IIi^#**fttt. # 

mw-3- 1 5 0 5 0 m'jkmizm^-^tixi-^^, cio^ 

2astJl±©««Sil{b'^J;0«fiK$n-?>:3 

mzx^m.c^x\,^^f}\ ^itit-:^(Dmmmitmm 

:f3(Dmmm^tmz^^^n^m.vimm^m0^t^. 

40 [0014] ±te«sja^^n. < i t) 1 

i^±izm^vrz^. jiy^y^^m^m^^ nm^m\z 

ditto. 1 MmgiTtSnTliS. 

[0 0 15] ±.w.(D^o\zw&.=f-^^wt-r^nm^m 
wiL\zm^\.tzi&. xy^y'!fmm^fr^^tx\ mm 
mm^zmmf3.w^h^m0Sir^t\^^^:^mx^t. x^^y 

50 Hxy^>i/©i^S!*SJt;iiit)«)HfS^$^a«.<i:ti'5 
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[0 0 16] *f8?gfi. ±^mmA\z§^^, 
m±<Dt3. i^tasT a M i -r s , 

[0017] 

i&^\zi:^w&f)m^-^rLrzWLm'm^m\zii\,^x. zi 

^ >y-tr-> 'J J >T;U J:»-> K;!>tffl 

02 . A 1 2O3 . Zr02. I TO. S n O ^ ^tzitU e. 

[0 0 18] z^o^^ummz-rtm. -i-^fs-^mmm 

7 ^ 0ft^(DU^mi&^m^mtr^ z. iTjST^S. 
[0 0 19] Sfc, ^<D«-&. |33£jroiS{gM*n 0 0~ 
5 0 0 nmTfeo;tO. ^S^WiSS^U 0 ~ 9 0 nm 

1:1-1:1 o-(!db^rzK>'r^z.t.f>^%mfm^^m 

[0 0 2 0] ±fB«i|Si^^*I^SA«^<^Hi;3i* 



T. x^mM<D^ois.%'m$mm=f-\zmmhx^ii\,^. 

[0 0 2 1] 

[f£M©IIJfi<DJgSll SAT. 2|£5eW©llja©}gji«r^f* 

[0 0 2 2] 0 itt, *^w<D-^jfijgii(c*^*^-5es<a 
^uii2. mmmmm^. tmn^m^MAx-db^vm 

[0 0 2 3] ^JSlLl^^ftll 2 (i. «|gca« (0 1 T« 2 

^1^^^;^ ^7.^^^ 1 ±.\zm^^tixMm-^tirzh(Dxh 

20 Airs.! 02^5ffi<'^^nT^i?>o ;i(D<i:5{i> ^ilSTA 
\ZS \Oi^m\<^^^t\z^K). {Snx hT'*^-:3itfeW 

m^m^'t^wz^-r, 

[0 0 2 4] 

[an 



SKOCsHb)* 


2 5g (0.12mol) 


CaHgOH 


3 7. 6g(0. 8 2mol) 


H2O 


2 4. IgCl. 3 Imol) 


HCl 


0. 3g(0. 0 082iaol) 



«iia^^«IM2T«, «J(DMi|Sl[^BHTi02 (iS 
TiO2Wf^to0(c, AI2O3 i.mt7)VS.-^I^) . Zr 

02 (^^b^ji'^-'^A) , I TO imt^yi^'^yL. 

W,) . Sn02 mim) *fctiMgF2 (7 •yfl:vi/:?i-> 
[0 0 2 5] ^<D^o\Z. m.l&'f-A. B^/U>y-C 

iz&^^it^ ^itizxiQ m^^m^m 2 (D^m\z^mfs. 

mizxMLrzmtWin.^ii^\^. ^n'i'm^m2\i. 
io^^^Uim.mtvxmm-t^, ^ofttb. *ftsi*^ 

(C. (HdiWiS^gMlil 0 0-5 0 0 nm*sjTSL<, ^ 



ZtA^X'^^o 

[0 0 2 6] fS-ii. WinTACOnmtl 0~9 O nm*i 

-5Vi«9 Onmj;t9:*:*li'b<7)S'fflli.&t, ^Si^AcD 
ai*{cJ;0IH]dB(Dffi{£M;^>^5 0 0 nmJ:r)±^ <f3i-o 

[0 0 2 7] 'Aiz, mm^m^ii^2 0i^myjmiz-D\,^x 
mm-r^. z.zx\t. *-r, mm^FA. B^^mmfpiz 

^Wi^^x^mi'^WLm^i^m-r^. ^co«^, 2a« 
(Dm.ni- A, B^^n^n<D»m^'p\z'^m-sfti^^h 

mm'i'\z2mmoWLi&TA, B^^m^itx%i:\^K 

[0 0 2 8] z.::x\ ^WHZiH^MifimmtVXlt, *, 

■5. ISe^A, B^^j'i[}g4^lC:Ji-«$-B-^:&^iLT 
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[0 0 2 9] *fc, ^mm^^X'^i&^A, Bfimmi^x 

[0 0 3 0] i^tc. :L0)J:oizVXi¥^VrzS\O2O^ 

[0 0 3 1] &'tt&'^(D^ti^n<DWLi&^i^mwitJU 

(Dmn'!'^mm: /uyii^-c^i i : 2x$>^o -r 

^i- : AW >^-C= 1 : 1 CDfiJ^T-^i^nxi^-So 

<D]tiihX\t. 1 : 1~1 0 : 1 g^<DfiJ^-e*-5 d <!: 

»«l±*n : 1 iO/jN^t^t. ^*^«fficD[HIi£b;5iJgjS 
$n{r<<, 1 0 : 1 if?;^:^!.^^;^^^*^*:! twjg^ 

[oo3 2];a:i5, 2mm<DWii&^A, Btjuy^s^- 
(D^^m>&i^^vxm^^-^^i%t)K)iz. 2mm<Dmn 

j^-r^<!:«)is^i^A, Bi)m'^i&±mzi^-iz'^mir^o 
[0 0 3 3] 'A^^x. m'Bim^:^y7,mi*-i<D±\z'jk^ai 

yu-a-h^. D-;i/3-hS> Xi^U-VBiWJft, 
[0 0 3 4] !&*3. HvT.^^Knmm^. ¥B, ffl® 

[0 0 3 5] ;(?^XS#l±lrmflJ^fT^fc:«. 

mit^no. z(D:^mt[^x\mmm>^m^^^o 

m^m^Uy:^m^l±iz^U. :km.'PX. 
\t7.\f.yzi- h&tr«t 0 1 0 0 0 r pmC0|Hlfeii^T9 
0«>ft1A>ttT^*L, 0 or, 15 

5i'K(Dl)q^SSe(C#fiL, 3 0 0*C, 2 0 ^^-ralcODPfi 



8 

[0 0 3 6] %^t\.tdsm.i-m^W2(ni^'^\i.. mwm 

0. 5/zm. "5Iffi?t^«T(7))feSji^8 5~9 0%. 

-X^i2. 5%T^oAc. -n— X^tiiSO 

[0 0 3 7] ■?-bT. W&.=i-mM^2(r>^m^^^^i: 
M (Scanning Tunneling Microscope) SrfflV^TSll^t" 
S t , eSe^^^Hi 2 OP0fl©iSffiM*«j!«l 1 0 0 ~ 5 0 

[0 0 3 8] 03ti. SiO2*5j;0^TiO2©^tfM«{:: 
**-r«Ti02©S*W«^i, «S«i[i^^^l^2«ffif;jg 

T. ^Jf Hi^6 0 0 nm,t LTli-5o 
[0 0 3 9] Ti02WK*it*«/h$ < 

-saaf, -r;^fc-6. Si02«S«tt;*^:*:^<J^-5a<t*, 
;y7X*^l <!i«i|Sii^S*ll2 icD^«tt7>S[^±Lfco 
Sfc. Si020K«]t*t;^#<;i^tti:\ HdicDfiifiM 
(i/jN$<;^0. ^)ia^dSSi02«*i:;5:o;t:«^. W& 

'^m^m2\zi7y^:/i7(D%^timm^tift, ^ft. m 

Ti02«K*lt*^:^^<;^^ai*, IHIdlcojgl^*^:^ 
mi&^m^m2(D:»yXmi^l^^'b(D 
[0 0 4 0] ;^43. ;^f^XS#:l t3'R;;tT7'^X^-:/i7 

mi^^mmvx, ±]!!^vrzx^:^:^mx^m=^n-otzt 

Z.^. SHWiaOeOiiSffiMAn O 0~5 O O nmT'S- 

'p^mzM^ntzw&.^mMm:X%%^%Mii\^x^ 
m^^z.izimm,izn.^, 

[0 04 1] ^ic. a 1 \z7h\^tz^wi-m^^2tmm 
i±{r. Dafi^£wr^?S)|si[^^^«)^2i£f^©L, 

^J;t«, XA.;/^U>^ffiHJ;0SW#mi[3S:}g 

ffiSrfflViTfcJcV^o *fc, SBJ^«^3(75IMW<i:bT 

1 TO, Sn02*;tHZnO (lEftM^) If^fflV^ 

[0 0 4 2] -ew^, T'^X-TCVDgB^T^^aS^^ 

pWStilSOnm, iWeHSOOnm, nS7 
(13 5 0 nm<Dlg»fC)gric-r*. &M<DJ^fiK^#©-«ai 

2 tl^-To 
[0 0 4 3] 
[a2] 
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m) ^mmms o o nm-x^mmvtz. 

[0 0 4 4] Ut±WJ:'5tIbT, mWklsMmM^l^l^ 
®«lcm2. AMI. blZii^^^^^^M'^V 

tzo m^m^m^^rt. !^mnmisc=i e. smA 

/cm2. Wifc«)EEVoc=0. 9 4 V, y ^ • y 7 i7 
^—F. F = 0. 7 5, ai:^»«ffiPinax= 1 1 . 8mW 
/cm2. 3^«^^SS* 7) = 1 1 . 8%*q#6nfCo 
[0 0 4 5] g^«ifit«. ^ffiODOiflOJ^fiK^fT*^;^:*^ 
o^c»l^;fcll«?i&i:ifcfeLT, 3 0%±#LTl^^Co * 
fc, DflfiroSSfiMAJ 1 0 0-5 0 0 nm©»^*ll«* 
\zm^Tit. m^mmf)^! 6. 2~16. gSmA/c 

[0 0 4 6] ;in&c7)j^^*i»«a!!iit6<t-^^c 
tb\z, ju y^-t2mmcD^&l'(D^simmitt=&- 
n^f-m^m^m^^tzmm^mmm^i^mi^Tz. -^-lt. 

S«lcm2, AMI. 5H4olj-^!Nftt*ail^L;to 
[0 0 4 7] Si02tTi02i:©S*Jt*S5 0%©« 

t^rilt. iinU, 0«aTm^i!2©IHO©ii5<SMd«5 0 

7X«#:i©Sii^*i5 0~6 0%S«lc:«TL, M«S 
«aSa)fflii2 5 %<STbfc« 

[0 0 4 8] j^tl. TiO2©K»C0iiJ-&7»S8 0 %<75« 

7~2 0%Sffii^^J>LACo ^UT. 

0 OtStf^Mb^td^. *&S$0*)6 3% 

[0 0 4 9] 13.^. *f6§^tt. ±iesiJSJgsinRi3£$n 



[0 0 5 0] ^Tz. ±.tmm:^^nmzmm-^titzw& 
i-m^m2<Dm^^m\i±.mzm(b-f. m^\mA\zm 
r^o\z. tmn^miif^mAt.Mmmmsiz<DmzM 

20 (i«SIST$)-5, 

[0 0 5 1] ^tz. w&i-m^m2^:)3^7.mw^-:ry 

•9. 05tr^-r=k3;5:?t*£m<*i<!:bTfflt^^c:<!:fcT^ 

(Dvyx-^fznMXii:<T:>wMm±y A )\^^mz^Wi-t^ 

[0 0 5 2] ^fz, A*-r>y-tCtt, ^(Dgg^CDlot; 
T i O2. A 1 2O3. Zr02. I TO, Sn02*/iH 

M g F 2^;*«ffl ^ nx ct l^o 

30 [0 0 5 31 

l^momm] &.±(DJ^^lz. *^HJt'J:St. 

m(Diki&f-t/u >y-t^U'^-^iifzi^'^m^mii^± 
\zm^vxWin.^m^m^T^0st-r^^-^\z. aw 

(PBfe'?»g)iotr'>'Jn>7;i.=i^->K^ffliv atM^tr 

Si0 2 ^ffH.^- fftCOSt!lft^{r. Ti0 9 , AI 9O3, z 
rOg , I TO. SnO g . M s F 2 <r>^%\,^-rtlt^ ^m 

40 [0 0 5 4] ^fz. AW >'y-CD 5£^(D 1 Otrv^'J 3 > 

<7)»^J^fi£;f5iBjfg<i:;^^o $fc, ffi(D^iia^{', T i O 
2, AI2O3, Zr02^ ITO. Sn02x MgF2»^ 

[0 0 5 5] t-fz. [HdbOSiSM/in 0 0~5 0 0 nm 
50 |ftS#se:<i:*«T?#-5. 
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to 0 5 6] ^fz. m^iZl 0~9 0 nmO|Sg©fc 
-10:1 \Z^?>ZtiZ^O, flSffiM*n 0 0~5 0 0 

[0 0 5 7] ^rz. ±f2®^aja^^flji^s^, m^\i. x 

tb^tzib<D^mm.mtvx+^f3it^ihmm^^n^^t 

\z. wn^m^m^:f}y7.. zr^x^yCfm^^oym^ 
^m{^tmmmmmt<Dmzi&^-r^t. %mt^m=i- 

[0 0 5 8] ^Tz. ±.m<Dmm.f-m.^m^m.%'^mmz 
imi] :^mm(D-^mmm\zm^mi&.^m^mAmm 
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[02] «s<a^'^^is©«®roi*i8$>*-r0 

[03] Si0.2*J;t^Ti02©^W-K*I**-rSTi02 

[04] f&<Dmmj^miz»^mmxmmm(Dmfi6mm^ 

ntz^mi^^^-rm 
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